Inventor: SHJMIZU 

Docket No.: 1092 1.0295 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 1 of 20 



10/530949 



J 




O 



1/20 



Inventor: SHIMIZU 

Docket No.: 10921.0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 2 of 20 



10/53' 



_ j 



FIG. 2 



Lll 



, 19 L13 
H 12 I L14 



CI 



20-— 




FIG. 3 




CL 

JUUl 



32 



> 


CT 






► 



2/20 




3/20 



Inventor: SHIMIZU 

Docket No.: 1092 1.0295 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 4 of 20 




4/20 



Inventor: SHIMIZU 

Docket No. : 1 092 1 .0295 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 5 of 20 



10/5309 




5/20 



Inventor: SHIMIZU 

Docket No.: 10921.0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 6 of 20 



HO/530 



J 



FIG. 7 




FIG. 9 




FIG. 10 




6/20 



Inventor: SHIMIZU 

Docket No. : 1 092 1 .0295 USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 7 of 20 



10/530949 



FIG. 8 



G&l 









gl 






Gl 










_g2 [ 




G#l 












g3 






G2 


T~ 








g4 


Lr7ol 














g5 






G3 










g6 




G#2 












g7 






G4 










g8 








g9 






G5 










glO 




G#3 












gll 






G6 










_ gl2 [ 


G%2 














gl3 






G7 










gl4 




G#4 












gl5 






G8 










gl6 



0M 


FS 


SSl/2 


SSI/4 


SSI/8 


SSI/16 


CF 


l/2f 


l/4f 


l/8f 


l/16f 


l/32f 


Px 


SL 


LI L2 


LI L2 


LI L2 


L1|L2 


L1|L2 


PI 


LI 


1 


1 


1 


1 


1 


P2 


L2 


1 


0 


0 


0 


0 


P3 


L2 


1 


1 


0 


0 


0 


P4 


LI 


1 


0 


0 


0 


0 


P5 


L2 


1 


1 


1 


0 


0 


P6 


LI 


1 


0 


0 


0 


0 


P7 


LI 


1 


1 


0 


0 


0 I 


P8 


L2 


1 


0 


0 


0 


0 


P9 


L2 


1 


1 


1 


1 


0 


P10 


LI 


1 


0 


0 


0 


0 


Pll 


LI 


1 


1 


0 


0 


0 I 


P12 


L2 


1 


0 


0 


0 


0 


P13 


LI 


1 


1 


1 


0 


0 


P14 


L2 


1 


0 


0 


0 


0 


P15 


^L2 


r 




0 


0 


0 


P16 


LI 


i 


0 


0 


0 


0 ! 


P17 


L2 


l 


1 


1 


1 


1 


P18 


LI 


l 


0 


0 


0 


0 


P19 


LI 


i 


1 


0 


0 


0 


P20- 


L2 


i 


0 


0 


0 


0 


P21 


LI 


1 


1 


1 


0 


0 


P22 


L2 


l 


0 


0 


0 


0 


P23 


L2 


l 


1 


0 


0 


0 


P24 


LI 




0 


0 


0 


0 


P25 


LI 




1 


1 


1 


0 


P26 


L2 


l 


0 


0 


0 


0 


P27 


L2 


l 


1 


0 


0 


0 


P28 


LI 




0 


0 


0 


0 


P29 


L2 


i 


1 


1 


0 


0 


P30 


LI 




0 


0 


0 


0 


P31 


LI 




1 


0 


0 


0 


P32 


L2 


i 


0 


0 


0 


0 



7/20 



Inventor: SHIMIZU 

Docket No.: 10921.0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 8 of 20 



IX 



O 
i— i 



10/530 



J 



□ 



□ 
□ 



El □ 

□ □ 

□ □ 

□ □ 



f£ « 9 
< o 



8/20 



Inventor: SHIMIZU 

Docket No.: 10921.0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 9 of 20 



10/5 




9/20 



Inventor: SHIMIZU 

Docket No.: 10921 .0295 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 10 of 20 



J 



CO 



CO 
1— ( 

o 

I — I 



CO 

< 



CO 
CO 

(X 



CO 



CM 

(X 



CO 

< 



CO 
CM 

Cjl 

i— i 

CM 

(X 



CO 

< 



CO 

(X 



V 



□ 
□ 
□ 
□ 



S 3S 

b m 

S 3 
B 1 



□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 



CO 



CO 
CO 

< 



Q 
O 



10/20 



Inventor: SHIMIZU 

Docket No.: 10921 .0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 11 of 20 



10/530949 




11/20 



Inventor: SHIMIZU 

Docket No.: 1092I.0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 12 of 20 



0/530 



J 



FIG. 15 



Gl 



G#l 



G2 



G%1 



G3 



G#2 



G4 



gl 



g2 



g3 



g4 



g5 



g6 



g7 



g8 



! 0M 


FS 


SSI/2 


SSI/4 


SSI/8 


CF 


l/4f 


l/8f 


l/16f 


l/32f 


Px 


SL 


LI 1 L2I L3I L4 


L1|L2|L3|L4 


L1|L2|L3|L4 


LI I L2I L3I L4 


PI 


LI 


1 • 








P2 


L2 




0 


0 


0 


P3 


L3 


1 vi — 




1 0 


0 


P4 


L4 




0 


0 


0 


P5 


! L2 


l r m 




1 " SIS 


0 


P6 


L3 


1 : **»? 


0 


0 


0 


P7 


L4 




' 1 


0 


0 


P8 


LI 


l 


0 


0 


0 


P9 


L3 


l 


1 


1 




P10 


L4 


' i 


0 


0 


0 


Pll 


LI 


i 




0 


0 


P12 


L2 


1 : - :i v- 


0 


0 


0 


P13 


1 L4 




1 




0 


P14 


LI 


i : " - sap 


0 


0 


0 


P15 


L2 


i ^--m. 




0 


0 


P16 


L3 




0 


0 


0 


P17 


L2 


.. • / l :..4«s 




. • i . mm 




P18 


L3 




0 


0 


0 


P19 


L4 






0 


0 


P20 


LI 1 




0 


0 


0 


P21 


L3 


1 


r 


- i mm. 


0 


P22 


L4 


1 


0 


0 


0 


P23 


LI 


1 




o 


0 


P24 


L2 


1 


0 


0 


0 


P25 


L4 






WB 


/•/■• • -ifi&aa* 


P26 


LI 




0 


0 


0 


P27 


L2 






0 


0 


P28 


L3 




0 


0 


0 


P29 


LI 


1 


' i-vS !' 


1 


0 


P30 


L2 


1 


0 


0 


0 


P31 


L3 


• 1 


11 


0 


0 


P32 


L4 




0 


0 


0 



12/20 



Inventor: SHIMIZU , 
Docket No.: 1092 1.0295 US WO * 
Title: AREA IMAGE SENSOR 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 13 of 20 




13/20 



Inventor: SHIMIZU 

Docket No. : 1 092 1 .0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 14 of 20 




14/20 



( Inventor: SHIMIZU 

1 Docket No.: 1092 1.0295 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 15 of 20 



oo 

T 1 

i— i 



O 



A S C 



£2 



^7" 



CQ 

o 

<D 

<d r 



CO- 

<D . 



-a 

"O s 



no - 



o * 



E 



a 



< — CQ 



JZ>. 



-J 



cd 

— r 



-H-J 

03- 
_1 



4 



02 



a 



CO 



a 



CQ 



CQ 



OS 



' — CQ 



CQ 



<- CQ 



— a 



< — CQ 



— a 



a 



a: 



as 



«- CQ 

Jrrrii 



CQ 



a 



CQ 



CQ 



\ 



C4 

< 



CO 

< 



< 



ID 
< 



CO 
< 



< 



\ 

OO 

< 




15/20 



Inventor: SH1MIZU 
Docket No. : 1 092 1 .0295 USWO 
Title: AREA IMAGE SENSOR 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 16 of 20 



V 



i 



FIG. 19 



G%1 













gl 




Gl 








g2 


Gttl 










g3 




G2 








g4 






g5 




G3 








g6 


G#2 










g7 




G4 








g8 









0M 


FS 


9^ 1 /9 

OO A / 


OO 1 / *t 


^^1 ! 

jo I/O 


CF 


1 /4f 


1/ Ol 


1 /1 fif 

A / 1UI 


1 / OZ 1 


Or A 




1 1 1 I 2 1 I 3 1 1 4 


\ 1 1 ! 9 1 I ^ If 4 


I 1 I \ 9 I I ^ I 1 4 

Li | u<£ 1 LO | L"i 


f 1 1 [ 9 1 I 1 I 4 
L 1 | L^ J LO 1 L4 


P1 


I 1 


1 • • • r' " "V, 


•■• A ■ 


1 ...4 i*% 


• ' . : ^ — ci; • .;• : ::.-> 


P9 


1 9 

L^. 


i 

A • v : J :: 


. - . A .... 


... 1 • 


• . Avi . " 


r o 




1 : 

: X •■ 


0 


0 

VJ 


A 


P4 


f 4 


• • \ ,- ; v" -tm 


o 


0 


A 

V/ 


P^i 


1 ^ 


■■ -r . Vli?^- • • 7 

' ■ sJL 


•;, :. . A 


a 

u 


A 


Pfi 


f- ^ 


' s . .. jfe ,|- 




n 

u 


A 


P7 


I 1 
L 1 




o 




A 
U 


Pft 
r o 


1 9 

L^S 




o 


u 


A 
U 


PQ 








• "... . .,"7 i v;::;&;i; 


A 


PI 0 


1 A 

L4 


• : ; i :-:* 


•• -vW ;. . r ■ 

A 




A 

u 


P1 1 


f 1 
L i 


■1 .-• ;! 


o 


A 
U 


A 
U 


PI 9 


1 9 
LZ 


.. .1 

A . ...... 




A 
U 


n 
u 


PI 1 
no 


f 1 
L 1 


1 ' - ^ 

X ■ " -'i-'-T 


1 

. x ... .... .... 


A 
U 


A 

u 


PI 4 

I A x 


I 9 

L£ 


, i' : A . . : .y. . ' : : ' ,:,?k 


!-=S'--: •. ■ 


A 
U 


A 

u 


PI S 
I A O 


Lo 


'' '""'"''v : - :! ; 


A 


n 
u 


n 
U 


P16 " 


L4^ 


.:. i 


n 

w 


A 
U 


A 

U 


P17 


L3 


.. . . ••-i^, 

■.•••'X. .• . v.-.;::' 


: " " A /r. .. 






P18 


L4 




•-•-V^; : : ; -;:;.'v:/-.:.r,,:.: : 2 


,|L|J| 


■ ^. : .\f 


P19 


LI 


1 


0 


0 


0 


P20 


L2 




0 


0 


0 


P21 


LI 


1 . vi-v, 




0 


0 


P22 


L2 


1 




0 


0 


P23 


L3 




0 


: o 


0 


P24 


L4 




0 


0 


0 


P25 


LI 


1 


1 


i 


0 


P26 


L2 






l 


0 


P27 


L3 


i 


0 


0 


0 


P28 


L4 




0 


0 


0 


P29 


L3 


1 


1 


0 


0 


P30 


L4 




1 • 


0 


0 


P31 


LI 


1 


0 


0 


0 


P32 


L2 


1 


0 


0 


0 



16/20 



10/550949 




Inventor: SHIMIZU 

Docket No.: 10921.0295USWO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 17 of 20 



17/20 



Inventor: SHIMIZU 

Docket No.: 1092 1.0295 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 18 of 20 



. J 



CO 
CO 



CNJ 
CO 



CO 
CO 



00 



CO 
CO 



CO 



uu 

o 



oo 


'Mi 


















O 












0 
























O 




O 






_3 


'■St i 
















O 












0 
























O 




O 








CO 
-J 


■7i : i 


























CO 








■ 
















O 














L4 L5 


, 


• tr f 




0 




0 










0 




0 






















O 


O 












O 




CO 

-J 


i&l 




O 




O 




































O 




















LI L2 


'iXi' 


iJSil 










CO 


co 


















t:r: 




0 


0 


O 


O 






















|L6|L7 L8 


m 

I 

~.-rr. 


:rif: 














j{ 


Xrl 




O 




O 


0 


0 


















,tZ 


:.r; 


O 


O 


O 


O 




O 


LO 
_J 




















■•~ • 


0 




0 
















*~' 




















O 




-J 


1 






0 




0 






















.y'-'l 














O 


■ .iii 
















L2 L3 




O 




O 






0 






















0 




O 


O 




- 3;: 
















3 












CO 
























0 




O 








"'ri' 
















L7|L8 






























0 


0 




> «*f - 


















O 


O 


-1 








L5|L6 




" >' 






':S 


3! 










0 


O 


wU| 










:. ^; 














rl 

i 


i 






. . 


;i 


O 


O 










0 








_ 


















JSrilS 










■ "t 




O 








1 








|L1|L2 L3 


IP 


:§ 

H 


O 




I 

riff; 

:*:*? 


w 

r-rr: 


<• — > 


0 


Biii 


I' 

•If: ; 






-rnt 


-■ F- 






»— < 

if: 


- 

'*£;':; 

'■ ! M 


0 


0 






O 












■12-. 

;S 
: ^ 


p 






L7|L8 


/-J 




;'*!;:: 




m 

t 


. 






rr< 






- .r 




--; 


- 




::;r t i 


■ .civ 








: 




;i 




;# 


m 

•.;■£: 3 






■M 




Pi? 


L5|L6 


1 


i 


r 
• -v-r 


: u 


• ' T. ; 

: .: . ; 










' i'"'' 


: - : : ' 

~.a'i~, 

■■ 




. 












?! 


• ■■: '■ 






:1 


: J:' 

i 


;.!*■:; 


!I 




, 


Hill 

m 


I 4 


L2 L3 L4 




■•^ 




•iii 


w- 

'•A 


-';' ; 


II 


::->'. 

•'. • i ' 








•> 






: 








•;> 






-.1: 


l 


I'® 


•if 


L"ry 


f; 


' J' if' 


) 




Z3 












• iii- 




























"4- 














' ; 






'■■I 


" . • 












—3 




—3 








CO 
—J 












OO 




—3 




















00 




OO 
^3 






SL 






CO 
—3 




CO 
—3 








—3 
















CO 












CO 

—J 












—3 








-J 


CS] 












CM 
—J 






LO 
—3 


cr> 
—j 


LO 
— 3 












Zj 


CM 
—3 


Zj 


CM 
^-3 






LO 
— 1 


CD 
— 1 










LO 


CO 


Px 


































































CO 


CU 


CM 
Cu 


CO 
Cu 


Cu 


LO 

Cu 


CD 
Cu 


r>- 
cu 


OO 
Cu 


CT> 
CU 


0 
cC 


Cu 


CM 
CU 


CO 

EC 


Cu 


LO 
Cu 


cr> 
cu 


cu 


OO 

cu 


o> 
cu 


O 
CM 
Cu 


CM 
Cu 


CM 
CM 
Cu 


CO 
CM 
Cu 


CM 
Cu 


LO 
CM 
Cu 


CD 
CM 
Cu 


r>- 

CM 
Cu 


00 

CM 
Cu 


CT5 
CM 
Cu 


O 
CO 
Cu 


CO 
Cu 


CM 
CO 
Cu 


L_ 11 II II .. 




1 


| 






1 


1 




J 


t 






1 



00 



00 



CO 

bo 



LO 

oiD 



CO 



OO 
GO 



a 



CM 

o 



CO 

O 



a 



CM 

o 



a 



18/20 



Inventor: SHIMIZU 

Docket No.: 10921 .0295 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 19 of 20 




19/20 



Inventor: SHIMIZU 

Docket No.: 1092 1. 02 95 US WO 

Title: AREA IMAGE SENSOR 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5237 

Sheet 20 of 20 



10/530949 



J 



00 



co 
co 



CM 

CO 



CO 




1 


vttt 






_J 


: .%'A 


<£> 




-J 




to 

1 





mi 



CO 
CO 




'Hi 



CO 
CO 



CO 
CNI 

O 
i— i 



:;tii r _ ... 

lf§ tit 



CO 



~'.rr 



- M 

m 



Br* 



ii 

1:^ 



IB 



I 
.• if. 



...... K . 




]:fr 



3$ 



i- 
• : : : 

il 



v 



oo 



GO 



<X3 



CO 



CNI 

co 



CUD 



bo 



co 
bo 



LO 

be 



bO 



be 



OO 
bo 



o 



co 
O 



O 



CM 

o 



20/20 



